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Self-similar problems of free-convective heat transfer on a vertical flat semiinfmite plate for high Prandtl numbers and three types of thermal boundary conditions (an adialxitic surface, a constant temperature, and a constant heat JIilx on the surface) are solved by the method t>f internal and exter​nal expansums on the basis of the equations of a laminar boundary layer in the Btmssinesq approxi​mation. Asymptotic relations are found for the main characteristics. The results tfbtained are comjxired with the data of other authors.
The processes of free-convective heal transfer on a vertical surface wiih different boundary condi​tions, in particular, the laminar mode of motion of a liquid or a gas, have been given much consideration in the technical literature [1-4]. However, here it should be noted that, despite the theoretical and practical value of the results obtained and the numerous issues considered (the effect of the Prandtl number, variable force of gravity, energy dissipation, stratification of the environment, compressibility of a How, etc. on the heat transfer), a number of quite significant and urgent engineering problems, associated first of all with obtaining reliable computational formulas which could allow one to predict the dynamics of the studied process depend​ing on the main parameters, still remain to be solved completely. Use of empirical relations (4), which are characterized by a relatively high error, is ineffectual in most cases, and the results obtained based on them should be assumed to be estimative. This is due to the fact that mathematical models of free-convective heat transfer are a set of nonlinear interrelated partial differential equations, for integration of which there are no analytical methods. Therefore, these problems are solved using numerical schemes based on explicit and im​plicit finite-difference algorithms of calculation [5-8]. Under these conditions, investigations associated with the improvement of approximate analytical methods are of obvious interest for science and technology.









with the corresponding boundary conditions for the velocity and temperature fields. Approximate solutions of boundary-value problems corresponding to a specific process of free-convective heat transfer on a vertical surface with the variable functions m(jc, y), v(jc, y), and f(.v, y) are constructed by the method of matched asymptotic expansions [9].






the external problem 348





